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IntrOductIOn
Multiple sclerosis (MS) is an autoimmune disease, that through 
demyelinating the neurons in Central Nervous System (CNS) [1] 
causes symptoms including muscle weakness, fatigue, ataxia, 
troubled speaking, double vision, loss of cognitive functions, 
impaired vision, muscle paralysis, spastic paralysis of limbs, 
disturbance of sphincter control, sexual impotence especially 
in men, speech disorders, epilepsy, tremor during activity and 
depression [2]. MS is a chronic, progressive disease of CNS, 
which is mainly developed in the youth and imposes stupendous 
costs on family, community, and government [3]. In recent years, 
the MS prevalence has been increasing worldwide [4,5]. Although 
there are no definite figures of the patients with MS, per Iranian 
MS Society, about 40,000 are suffering from MS in Iran [3,4]. As a 
chronic disease, MS could affect patients’ various domains of life 
including social, physical, mental, and economic [6-8] and make 
the patients face many challenges in life. A common problem of 
MS patients is fatigue that affects quality of life (QOL), balance, 
and concentration and leads to declined energy and activity, lack 
of motivation, depression, anxiety, and disorders of sleep and 
motor systems [9]. Fatigue could be due to the course and/or the 
complications of the disease such as loss of appetite, infections, 
depression, sleep disorders, spasms, pain, anxiety, etc [10]. Pain 
affects various domains of QOL of patients. Study findings indicate 
that the patients suffer much pain due to central and peripheral 
nervous neuropathy, trigeminal neuralgia, painful spasms, and 
regional pain syndrome [11]. Most MS patients suffer from 
glossopharyngeal neuralgia and myelitis so that management and 
control of pain face many challenges. Use of medicine to relieve 
pain leads to many complications, than use of non-pharmacologic 
approaches  such as massage therapy, could be appropriate for 
pain relief in MS patients [11,12]. On the other hand, MS is a stressful 
experience for the patient, throughout which the patient has a 
low control of its condition or outcomes both physiologically and 
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ABStrAct
Introduction: Multiple sclerosis (MS) as a chronic disease could 
affect patients’ various domains of life. 
Aim: This study was conducted to study the effect of yoga 
on the physiological indices, anxiety and social functioning of 
patients with MS in southwest, Iran.
Materials and Methods: In this clinical trial study, 60 MS 
patients were enrolled according to inclusion criteria and 
randomly assigned to two groups of 30 each. Prior to and after 
intervention, the patients’ vital signs were measured. For case 
group yoga exercises were performed three sessions a week for 
12 weeks while control group performed no exercise. The data 
were gathered by questionnaire and analysed by descriptive 
and analytical statistics in SPSS.
results: Prior to intervention, there was no significant difference 
in fatigue severity and pain between the two groups but the mean 
fatigue severity and pain in case group decreased compared to 
the control group after the intervention. Prior to intervention, 
there was no significant difference in mean physiological indices 
between the two groups but the mean physiological indices 
in case group decreased significantly after the intervention 
(p<0.05). 
conclusion: Yoga is likely to increase self-efficacy of MS 
patients through enhancing physical activity, increasing the 
strength of lower limbs and balance, and decreasing fatigue 
and pain, and finally to promote social functioning and to relieve 
stress and anxiety in these patients.
mentally [4]. An important factor of anxiety is fear of the unknown. 
The patient is afraid of losing socioeconomic status, occupation or 
financial security, social and family roles, impaired lifestyle, being 
separated from relatives, and even death. Most patients suffer 
despair and hopelessness [5]. Anxiety affects all domains of the 
patients’ life and strongly influences how their needs are met [6]. In 
addition, anxiety causes increase in pulse rate and blood pressure, 
which could lead to irreversible complications. Continued anxiety 
increases metabolism in the body and hence further oxygen is 
consumed. Moreover, the body responds to anxiety by increasing 
the depth of breathing. High levels of anxiety intensify perception 
of pain, as well. Autonomic stimulation patterns of pain and 
anxiety are similar; stressful environment or the attitude of the 
individuals around may increase the patient’s anxiety and reduce 
pain tolerance [7].
Although pharmacotherapy is the first choice of treating MS, 
currently non-pharmacologic approaches such as massage 
therapy, programmed exercise, etc, have attracted great attention 
as complementary therapies for MS due to the low cost and ease 
of implementation [13]. Hassanpour-Dehkordi and Jivad study 
indicated that yoga contributed to improved general health and 
desire to live in MS patients [3]. Results of other studies showed 
that exercise could reduce fatigue and pain in MS patients [14]. 
Another study demonstrated that exercise caused psychological 
and social functioning, energy, self-esteem and QOL to enhance 
[15]. Due to the complications caused by MS, this disease could 
affect social functioning and QOL of the suffering patients [16]. 
Henricksson et al., reported that MS patients’ QOL declined 
considerably over time with escalating symptoms [12].
Improvement of social functioning and QOL of MS patients are 
particularly important so that mental and physical ability, anxiety, 
fatigue and pain are directly correlated with social functioning in MS 
patients [3]. Therefore, many efforts are being made to promote 
social functioning and to relieve fatigue and anxiety of MS patients. 
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The participants were enrolled per their medical file by systematic 
randomization and then they were randomly assigned to two 
groups.
Prior to any interventions, the patients’ vital signs and anxiety 
intensity were measured by Spielberg Anxiety Inventory [18], 
pain was measured by Bayer numerical scale, and fatigue was 
measured. Each patient underwent the assigned intervention. 
Vital signs of patients were measured in the supine position 
and uniformly by researcher-owned sphygmomanometer. Each 
patient’s radial pulse was counted in supine position in full one 
minute. For case group (n=30) yoga exercises were performed 
three sessions a week for 12 weeks. Yoga exercise sessions 
were three 60- to 70-minute sessions per week. Hatha yoga has 
three basic components, postures (asanas), breathing techniques 
(pranayama) and meditation (dhyana). The postures started with 
stretching techniques followed by standing, supine and prone-lying 
and sitting postures [19]. Each pose was held for approximately 10-
30 seconds with rest periods between poses lasting 30 seconds 
to one minute [19]. Exercise started with a light music. There was 
an emphasis on breathing for concentration and relaxation during 
the session. Each session ended with a 10-minute deep relaxation. 
Practice in home was strongly encouraged. Participants’ were 
given a pamphlet indicating the specific poses to aid in their home 
practice. The yoga class was set up in a sport facility or gym near 
the hospital and supervised by a nurse and neurologist. All poses 
were planned based on individual needs [20].
Physical and mental exercise such as yoga as non-pharmacologic 
approaches could enhance biological, psychological, and 
social functioning of these patients by reducing the intensity of 
MS symptoms. Therefore, this study was aimed to investigate 
the effects of yoga on physiological indices, anxiety, and social 
functioning in MS patients.
MAterIAlS And MethOdS 
This clinical trial study is single-blind and holds the approval of 
Research and Technology Deputy of Shahrekord University of 
Medical Sciences. In view of the previous studies and the formula 
of sample size calculation, 60 patients were enrolled [3]. For data 
gathering, convenience, random method was adopted. At first, 
the units of study population were numbered and the numbers 
were recorded on small, similar cards. Then, we sent all cards in a 
box and after shaking the box took a card randomly out of the box 
each time and registered its number. This process continued until 
the desired sample size was derived [Table/Fig-1]. The participants 
were randomly assigned to two groups of case and control. The 
inclusion criteria into the study consisted of definite diagnosis by 
McDonald criteria of MS [17], patients consent to participate in 
the study, and the ability to speak and move, and to perform daily 
activities. Exclusion criteria were: inability to do exercise yoga or 
unwillingness to cooperate. During the study, 10 from case group 
and 10 from control group were excluded because of failure to 
cooperate, exacerbation of the disease, and family problems. 
[table/Fig-1]: Flow chart showing the recruitment of participants.
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Group mean score of quality of life of patients 
before and after intervention
p-value
case group Before intervention 1533±759.10
<.05
After intervention ± 540.76 2446
Intra-group p-value <.05
Control group Before intervention 1385/75±600.04
After intervention 1255.75±600.22
Intra-group p-value <.05
variable Case group Control group
marital status % no. % no.
Single 3 15 2 10
Married 17 85 18 90
Total 20 100 20 100
Custody
Yes 17 85 18 90
No 3 15 2 10
Total 20 100 20 100
education level
Preliminary 5 25 4 20
Guidance 5 25 5 25
High school 8 40 9 45
Academic 2 10 2 10
Total 20 100 20 100
employment
Housewife 18 90 18 90
Employed 2 10 2 10
Total 20 100 20 100
insurance Services
Yes 20 100 20 100
No - -
Total 20 100 20 100
economic status
Poor 4 20 2 10
Moderate 14 70 16 80
Good 2 10 2 10
Total 20 100 20 100
[table/Fig-2]: Demographics characteristics of study population.
[table/Fig-3]: Mean score of quality of life of patients before and after intervention in 
case and control groups.
The patients of control group (n=30) received no intervention. 
The yoga exercise was performed with the assistance of trained 
individuals under the supervision of one of the author in the sports 
hall of the university. The study instrument was a questionnaire 
consisting of six sections: the first section for individual and 
disease characteristics including place of residence and economic 
status, the second section, Spielberg Anxiety Inventory, consisting 
of 20 items. The anxiety was measured before and after the 
intervention, with 20 representing the lowest and 80 the highest 
level of anxiety. The third section concerned with physiological 
indices (blood pressure, respiration, pulse rate, and temperature). 
The fourth section was Bayer numerical scale to measure pain, 
including a graph ranging from 0 (the lowest level) to 10 (the 
highest level) plotted by pain intensity. The scientific authenticity 
was determined by content validity and reliability of measures was 
derived 0.95 by Cronbach’s alpha. For scientific reliability [15], 
sphygmomanometer, stetho scope, and thermometer used at both 
steps of the study were reliable and their accurate functioning was 
already checked. In addition, Rotten Fatigue Severity Scale was 
administered to measure fatigue intensity. This scale contains nine 
statements that rate the severity of fatigue symptoms by seven-
point Likert Scale [10].
The sixth section of the questionnaire was QOL questionnaire SF-
36 investigating QOL in terms of physical, mental, psychological, 
and social domains. The validity and reliability of Persian version of 
the used questionnaire have been already reported as satisfactory. 
The content validity of the questionnaire was confirmed by 10 faculty 
members of Department of Nursing and Midwifery. For reliability, 
the correlation coefficient was calculated as 0.91 [19]. The QOL 
questionnaire was administered at two steps: prior to study and 
12 weeks after completion of the study. To obtain the patients’ 
consent to participate in the study, we completely explained 
the study purposes for them and then asked them to fill out the 
relevant letter of consent. Moreover, the patients were ensured that 
all study data are kept by the researcher as confidential and used 
only for research purposes. Author-administered instruments and 
all study procedures were monitored by a neurologist. All testing 
was performed and the data were analysed by the individuals blind 
to the group of patients.
This study obtained ethical approval no. 87-1-2 from Ethics 
Committee of Shahrekord University of Medical Sciences and the 
code IRCT2013063013768N2 from Iranian Registry of Clinical 
Trials. The study’s data were analysed by SPSS 18 using descriptive 
{mean and Standard Deviation (SD)} and analytical statistics such 
as independent t-test, paired t-test, and one-way ANOVA. For all 
tests, p<0.05 was considered as the level of significance.
reSultS
In this study mean age of the patients in both case and control 
groups was 30 years. All patients received insurance services. For 
economic status, most patients reported a moderate economic 
status [Table/Fig 2].
Mean score of QOL of the patients before the study was 
1533±759.10 in the case group and 1385.75±600.04 in the 
control group. There was no significant difference in mean score of 
QOL between the two groups before the study, but the difference 
in mean score of QOL between the two groups was significant 
after the intervention, so that the mean score of QOL and social 
functioning of the patients was higher in the case group than the 
control group [Table/Fig-3].
In addition, the study findings indicated that there was no 
significant difference in fatigue intensity between the two groups 
before intervention, but fatigue intensity decreased in case group 
compared to the control group after the intervention [Table/Fig-4].
t-test indicated no significant difference in mean physiological 
indices (pulse rate, blood pressure, temperature, and respiratory 
rate) between the two groups (before the study). But a significant 
difference was derived in mean physiological indices of case 
group between before and after the intervention so that pulse 
rate and blood pressure decreased significantly in case group 
after the intervention but no change in physiological indices (pulse 
rate, blood pressure, respiration, and temperature) was derived 
in the control group. In addition, study findings indicated no 
significant difference in mean score of anxiety between case and 
control groups before the intervention. But, mean score of anxiety 
exhibited a significant difference between the two groups after the 
intervention (p<0.05), so that anxiety level declined in case group. 
But, in the control group, no statistically significant difference in 
anxiety level was seen between before and after the intervention 
[Table/Fig-5]. 
Group Anxiety mean
Standard 
deviation t p-value
Case Before and after 3.3 5.63 3.4 <0.05
Control Before and after 3.9 4.4 4.6 >0.05
[table/Fig-4]: Mean score of anxiety of patients before and after intervention in 
case and control groups.
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dIScuSSIOn
As a chronic and progressive disease of neurological system, MS 
adversely affects social functioning, anxiety, pain intensity, fatigue, 
and QOL of the patients. Several studies have demonstrated lower 
level of QOL in MS patients than other patients [21]. The present 
study indicated that practicing programmed yoga exercise could 
significantly enhance social functioning of MS patients. Consistent 
with the present study, Najafi Doulatabad et al., study indicated that 
yoga caused improvement of general health, social functioning, and 
life expectancy in MS patients [5]. Another study has investigated 
yoga exercise effect on cognitive functioning, fatigue, pain intensity, 
mood, and QOL in the MS patients. The findings indicated that 
yoga exercise caused improvement of cognitive functioning and 
QOL in these patients [22]. Yoga is known as an exercise with 
lowest complications which has been addressed in India since 
thousands of years ago. This exercise is aimed to reach maximum 
coordination of body, mind, and soul [23]. The positive contribution 
of yoga in enhancing social functioning and QOL of the patients 
could be attributed to its effect on relieving mental and physical 
stress, increasing physical and motor strength and piece, and 
eliminating fatigue. Since MS has a chronic, progressive course 
and leads to physical, mental, economic, and social disabilities 
of the patients over time, they they grow isolated and depressed 
leading to divorce and disintegration in many families and finally 
probably to suicide in many suffering patients. Therefore, use 
of easy, inexpensive, and practical approaches could assist the 
MS patients in returning to the community and coping with the 
conditions. Consistently, yoga exercise has a positive contribution 
to skeletal system and leads to nervous-muscular and physical, 
mental balance. Moreover, yoga exercise effects on QOL and 
overall functioning by enhancing coping capability of psychological, 
nervous, immunity, and cognitive systems [24,25]. The findings 
have indicated that QOL and socioeconomic status are directly 
correlated [26]. 
The present study findings indicated that yoga led to relief of 
pain and anxiety of the patients. Consistent with the present 
study, Tarakci et al., indicated that regular group exercise caused 
improvement of functioning and balance, reduction of muscular 
spasms and fatigue, and relative promotion of QOL [25]. In 
addition, the findings of other studies indicated that short-term 
yoga exercises contributed greatly to low back pain, body flexibility, 
relief of stress and anxiety, and social and physical functioning [27]. 
Cornelissen et al., findings regarding the usefulness of yoga and 
meditation in the short-term reduction of anxiety are inconsistent 
with the present study [28]. However, some studies have shown 
a significant decline compared to baseline in participants’ anxiety 
scale after intervention [29]. However, the results suggest the 
beneficial effects of yoga for relieving anxiety in cancer patients 
[30]. There have been significant differences in psychological 
parameters (e.g., aggressiveness, excitability, somatic complaints) 
between the yoga practitioners, scoring higher on these measures, 
and the controls. In addition, the control group was more likely 
to respond to stress with anger than the yoga group [31]. These 
results suggest the possibility of long-term psychological benefits 
and short-term changes in coping response to stress resulting 
from yoga practice.
The mean physiological indices (systolic and diastolic blood 
pressure, pulse rate, respiration, and temperature) of patients 
exhibited no statistically significant difference between the 
case and control groups before the study, but yoga resulted in 
decreased blood pressure and pulse rate in the case group 
after the study; however, no change in physiological indices was 
seen in the control group. Another study demonstrated that the 
mean physiological indices (systolic and diastolic blood pressure, 
pulse rate, respiration, and temperature) exhibited no statistically 
significant difference before the study [32], but training programs 
reduced systolic blood pressure significantly and to a similar 
extent. Finally, the effect of training on heart rate at rest, during 
exercise and recovery was more pronounced with higher intensity 
training [32]. As previously reported, a significant increase of VO2 
peak was observed after training [28]. The effects of improved 
fitness on blood pressure, heart rate and heart rate variability 
could, therefore, be examined in the present study. Fagard and 
Cornelissen observed an immediate reduction in blood pressure 
after a single bout of exercise [29]. 
cOncluSIOn
The  studies  suggest  that yoga as a supplement to 
pharmacotherapy may improve stress and anxiety symptoms. 
As a chronic disease, MS could decline social functioning and 
QOL, and increase pain, fatigue, and anxiety in the patients. The 
present study findings indicated that yoga exercise caused social 
functioning and QOL of the MS patients to enhance. Yoga is likely 
to contribute to increasing self-efficacy and ultimately promoting 
social functioning and QOL of the patients with MS through 
enhancing physical activity, strength of lower limbs’ muscles, and 
balance and relieving fatigue and pain. Exercising yoga is very 
simple and carries very little probability of damage and can be 
done in many places including home and workplace. In view of 
the present study findings, the arrangements should be made 
for MS patients so that they can easily access sports facilities. 
Officials should help MS patients for employment because the 
more economically independent they are, the better they can 
participate in social, sports, and recreational activities. In addition, 
employment might lead to increased self-esteem and consequently 
life expectancy in MS patients. The use of yoga may be considered 
as a possible adjunctive therapy for those experiencing stress and 
anxiety. Due to its good compliance and lack of drug interactions, 
yoga appears to be safe and could be encouraged to improve 
QOL and, perhaps, the symptoms of stress and anxiety. 
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